The van der Waals volume and enthalpy of alkanes and alkylalcohols were calculated using the CAChe-MOPAC-BlogP program. These values were correlated with van der Waals volumes calculated by Bondi's method and enthalpies measured using a capillary column gas chromatograph. Further, the boiling points were analyzed by using their capacity ratios and physicochemical properties.
Gas chromatographs have been used not only for separation analysis, but also for the measurement of physico-chemical values.1'2 The boiling points of molecules can be measured using a capillary column gas chromatograph with a non-polar phase capillary column in which the retention time corresponds to the boiling point of the solutes, and the molecular interaction between the solutes and the liquid phase has only a minor effect. A boiling-point index was proposed and related to Kovat's retention index;3 the boiling point was related to Kovat's retention index and van der Waals volume.2 The boiling-point index was applied to a determination of the boiling points of C10 isoalkanes. 4 The boiling points were also related to the molecular structure of alkanes5'8, olefins6, alcohols''8, aliphatic ethers8, aliphatic amines8, aliphatic polyols8 and alkyl halides8, the molecular connectivity being used for predicting their boiling points. This analysis was, however, limited to volatile compounds. Molecular connectivity has been used to predict the retention time at which the connectivity indices have a linear relation to the logarithm of the capacity ratios (log k'). The gas chromatograph is also capable of measuring the enthalpy. log k' has a linear relation to the enthalpy; the enthalpy should have a linear relation to the boiling point, according to Trouton's approximation (OH/ Tb)~21. 1 Such a linear relation between the boiling point (Tb) and the enthalpy was not, however, experimentally observed, possibly because the conversion of the boiling point measured under low pressure to the normal boiling point was inaccurate. Although the pressure-temperature calibration charts simply indicates the normal boiling point, the accuracy is poor. The Hass and Newton equations are also used to correct the boiling points measured at different pressures to a standard pressure:9 Tb = t + At, At = (273.1 + t)(2.8808 -log P) 0 .15(2.8808 -log P) 4 = AHvap/ 2.3038 Tb = OSvap/ 2.303R.
Tb is the boiling point, P the pressure (mmHg) and t the measured temperature. The value of can be estimated from the graph and the table.
The boiling points of alkanes and alkylalcohols were found from the literature. Their van der Waals volumes and enthalpies were calculated using MOPACBlogP, and their molecular properties were examined along with the gas chromatographic data, capacity ratios and enthalpies. Experimental A calculation of the molecular properties was performed using the CAChe program for a Macintosh IIfx from SonyTektronix; the other calculations were performed using Cricket graph and TK Solver Plus. Gas-chromatographic data were collected from a previous report.10 The boiling points measured under low pressure were converted to their normal boiling points using the Hass and Newton equations. These values are listed in Table 1 along with their properties.
Results and Discussion
The van der Waals volumes and enthalpies calculated using MOPAC-BlogP were not the same as those calculated by Bondi's method, and the enthalpies calculated using MOPAC were not the same as those measured by a gas chromatograph. Since the correlation coefficients of these molecules were 1.000, a further investigation was undertaken by using new values obtained by the MOPAC-BlogP program.
There is a good linear relation (r2=1.000, n=12) between the calculated van der Waals volumes and the enthalpies, and the heat-of-vaporization values of 12 alkanes from hexane to heptadecane (Table 1 ). The boiling points were collected from such sources as the Merck Index and the Handbook of Chemistry and Physics. The boiling points measured under low pressure were converted to normal boiling points by the Hass and Newton equations, where the constant was 4.60 and 5.95 for the alkanes and alkylalcohols, respectively. The boiling points at 760 mmHg could be correlated by a 2nd-order equation (r2=1.000, n=12) with the van der Waals volumes, enthalpies and heat-ofvaporization values of these 12 alkanes. Since this means increasing the size of the molecule, increasing the molecular weight will decrease the boiling point (Fig. 1) . The correlation between the boiling points of 6 alkanes from dodecane to heptadecane converted by the Hass & Newton equations as well as their van der Waals volumes, enthalpies and heat-of-vaporization was 0.997 (n=6) from a single equation.
When these converted boiling points were included for a calculation, the correlation between the boiling points and the other values was 0.994 (n=12). If the boiling points have a linear relation with the enthalpies, the boiling points measured under low pressure must be readjusted by selecting a good constant instead of 4.60 used for the Hass and Newton equations. First, the boiling points measured at 760 mmHg were correlated with their enthalpies as follows: y = -103.79 + 2.909 x 10-2x (r2 = 0.997) (2) where y is the proposed boiling point and x is the enthalpy calculated using MOPAC. The other boiling points were then calculated in terms of the enthalpies. The proposed boiling points are listed in Table 1 , where prop. l and prop.2 were obtained from Eqs. (1) and (2), respectively. The correlation between the proposed boiling points (prop.l) and the enthalpies was 0.998 (n=16). The constant 4 in the Hass and Newton equations was examined based on these data. When the proposed boiling points were used, the constant varied from 1.973 to 3.65, and the boiling-points measured at atmospheric pressure were used; they varied from 5.704 to 5.213. These values differed from the 4.60 proposed in the reference, and had a 2nd-order relation with the carbon numbers of these alkanes. The boiling points measured at 15 and 20 mmHg were different from the others measured at 1.0 mmHg. Further studies were carried out on the alkylalcohols. Since the boiling points of the alkylalcohols based on the references are also not constant, the relation between the enthalpy . and the boiling points measured at atmospheric pressure was first obtained as in the case of the alkanes as follows: y = 20.967 + 2.0210 X 10-2x (r2 = 0.997) (3) or y = -24.557 + 3.1346 X 10-2x -6 .5251 X 10-7x2 (r2 =1.000), Table 1 ); E: boiling point from the references, including normalized boiling point.
